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From  observations  made  on  normal  rabbits,  it  was  found  that 
nutrition and growth and the growth of hair may be influenced by 
living in an environment of neon light, in the dark, or in an environ- 
ment of diffuse, filtered sunlight of varying intensity, and that the 
effects produced by  these  conditions depend  to  some  extent upon 
the color of the animal (1, 2). 
When the observations on the rabbits  used for these experiments 
had been completed, the animals were killed and their organs weighed 
for the purpose of determining whether any difference in the organic 
constitution of the several groups of animals could be detected, and 
whether  a  relation  could be established between physical and func- 
tional states presented by animals living under different environmental 
conditions.  The  results  of  this  phase  of  the  experiments will  be 
reported in the present paper. 
Material and Methods. 
The report is based on an analysis of tile organ weights of 3 groups 
of normal rabbits.  Each of the groups contained  15  animals, 5  of 
which had been living in an environment of neon light, 5 in the dark, 
and 5 received diffuse, filtered sunlight of varying intensity.  Group I 
was composed of white,  Group II of black, and Group III of gray, 
brown, and black animals. 
The animals of Groups I  and II were placed in their respective environmental 
conditions October 22, 1926, and remained under these conditions until they were 
killed on May 18 and 19, 1927, or for a period of approximately 7 months.  The 
observations on the animals of Group III began October 1, 1926.  On February 
8,  1927,  the  light  and  dark  divisions  of this  group were interchanged,  so  that 
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animals which had been living in an environment of neon light for approximately 
4 months were placed in the dark and dee versa.  This condition was maintained 
until May 4, 1927, when the two groups were restored to their original environ- 
ments.  The animals were killed June 8 and 9, or 5 weeks after the second change 
was made. 
The organs were weighedln accordance with methods which have been described 
in detail elsewhere  (3).  The mean values obtained for actual weights of organs 
and for the weights per kilo of net body weight (relative weight)  (3) are recorded 
in Table I. 
For comparative purposes certain standard values are also given in Table I. 
These were derived from an analysis of body and organ weights of 645  normal 
rabbits  (4).  The standard mean for the weight of each organ is the mean value 
obtained for the 645 animals and represents the weight of organs for rabbits with a 
mean gross body weight of 2262  gm.  or a  net  body weight of 1841 gm.  The 
figures given in the  first  column of Table  I  as standard values  are  the values 
obtained for animals with a net body weight corresponding with that of the light, 
dark, or control animals (5). 
The values obtained in these experiments are first compared with corresponding 
standard values; and then, a direct comparison is made of the results thus obtained 
for light, dark, or control animals of a given or of a different group.  In order to 
reduce the standard value to a single expression, a  mean net body weight for the 3 
groups of animals  of a  given class  (light,  dark,  control)  was obtained and  the 
standard values given in Table I  for gross body weight and for organs are those 
for animals with a net body weight corresponding with these means. 
Differences between the values obtained in these experiments and the standard 
value~ for normal rabbits  are re'corded in  Table  I  as  percentage  deviations-- 
positive (+) or .negative  (-).  In this way, a  correction is made for differences 
in the weights of 6rgans which might be due to differences in the weights of animals, 
and at the same time, the results for all classes of animals are reduced to a common 
basis of expression which permits of a  direct comparison.  The results obtained 
for the relative weights of organs, as recorded in Table I, are presented graphically 
in Text-figs. 1 to 9. 
No standard values were available for the lungs, so that the results given in the 
tables  and  text-figures  were  obtained  by  direct  comparison of  light  and  dark 
animals with the controls of the same group. 
The percentage di~erences b~tween light, dark, and control animals are sum- 
marized  in Table  II.  The  figures given  for light  and  dark  ariimals  represent 
differences between animals of these classes  and the controls of the same group; 
the difference between the light and dark animals is then found by a comparison 
of these two values. 
RESULTS. 
The  results  of  the  experiments  are  given  in  Tables  I  and  II  and 
Text-figs.  I  to 9. TABLE  I. 
Actual and Relatire Organ Weigkts in Gin. witk Percentage Deviation from Standard 
Normal Values. 
Stand- 
Organ  ard 
Gross body weight 
Control 
Light 
Dark 
Weight  I  Deviation 
oroupi Or°uP  J Or°uP  J  r  r  II  III  Group I  Group II  Group III 
gin.  gin.  gin.  gin.  ] ~  cent  [ ~r cent  [ p~t cent 
Standard mean [2262 gm.] 
2796  2669  2740[  2695  -4.54[  --2.0C  -3.61 
3044  2805  3110  2925  -7.85  +2.17  -3.91 
2596  2455  2412  2715  -5.43l  -7.09  -4.58 
Gastrointestinal mass 
Actual 
Control  432  417 
Light  504  4O4 
Dark  448  352 
Relative 
Control  184  186 
Light  198  170 
Dark  208  169 
*Netbody weight 
Control  2304  2296 
Light  2512  2401 
Dark  2164  2103 
Heart 
Actual 
Control  6.86  6.50 
Light  6.51,  6.84 
Dark  5.86  5.78 
Standard mean[419.9gm.] 
I 
408  410  --3.47  --5.56 
455  445  --19.84  --9.72 
381  357  --21.43  --14.96 
Standard mean [232.2gm.] 
176  174  +l.0g  --4.35 
171  179  --14.14  -13.64 
189  153  --18.75  --9.14 
F 
-5.09 
--11.71 
--20.31 
--5.43 
--9.~ 
18.75  --9.14  --26.~ 
Standard mean [1841gm.] 
2332  2285  --  .35l  +1.22  --  .83 
2655  2480  --4.42 [  +5.69  --1.27 
2031  2358  --2.82  --6.15  +8.97 
Standard mean [5.28 gin.] 
7.03 
7.17 
6.10 
6.02 
6.81 
6.56 
--5.25  +2.48  --12.25 
+5.07  +10.14  +4.61 
--1.37  +4.10  +11.95 
Relative 
Control  2.93  2.88 
Light  2.77  2.86 
Dark  2.73  2.74 
Lungs--of. Light and Dark  with Control 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
9.99 
9.01 
8.97 
4.42 
3.78 
4.27 
Standard mean [2.87gm.] 
3.03  2.56  [  -1.71  +3.41  -12.63 
2.70  2.75  !  +3.25  -2.53  -  .72 
3.03  2.81  +  .37  +10.99  +2.93 
Standard mean [  ] 
11.06  9.50 
9.99  10.89  --9.81  --12.61  +13.91 
8.26  10.75  --~0.21  --28.03  +12.51 
Standard mean [ 
5.05  4.08  ! 
3.79  4.42  -14.48 
3.97  4.57  --3.39 
] 
--28.51  +7.69 
--24.43  +11.09 
* The standard  values for net body weight  are  the means for the 3 groups of 
animals of a  given class. 
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TABLE  I--Continued. 
Organ 
Liver 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Kidneys 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Brain 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Testicles 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Stand-  Weight  Deviatiou 
ard  .... 
value  Group  I  Gri~uP  GrouPiii Group  I  Group  II  Group  III 
gin,.  I  gin.  I  gin.  I  gin.  per cent  per cent  per cent 
86.9 
90.5 
91.2 
36.9  ] 
35.6 
42.5 
[4.66 
t5.55 
[3.79 
6.25 
6.56 
6.42 
9.66 
L0.01 
9.41 
4.10 
4.45 
4.38 
6.48 
6.34 
5.48 
2.76 
2.77 
2.54 
87.0 
74.0 
58.0 
Standard mean [85.8 gm.] 
38.5 
30.7 
27.5 
13.51 
13.71 
11.89 
5.98 
5.68 
5.75 
9.18 
9.64 
9.20 
4.11 
4.02 
4.38 
6.20 
6.54 
5.56 
2.77 
2.74 
2.64 
76.6  69.6  +  .12  --11.9  --19.91 
83.0  78,6  --18.23  --8.2g  --13.15 
65.0  65.4  --36.40  --28.72  --28.29 
Standard mean [47.4 gm.] 
33.1]  29.1  +4.34]  --10.301  --21.14 
31.3  31.5  --13.76  --12.08  --11.52 
32.1  28.0  --35.29  --24.47  --34.12 
Standard mean [12.94 gra.] 
I 
13.48  13.76  --7.84  --8.05[ 
I 
15.62  14.61  --13.78  +  .45  11.87  12.13  --11.83  --13.92 
Standard mean [7.13 gin,] 
5.80  I  5.86 
5.94  5.91 
5.89  5.16 
--6.14 
--6.05 
--12.04 
-4.97[  +2.48[  +3.31 
-3.70  +3.20  +6.79 
-223  +3.08  +11.05 
Standard mean [9.17 gm.] 
9.90  9.98  -4.97  +2.48  +3.31 
10.33  10.69  -3.70[  +3.20  +6.79 
--2.23  +11.05  9.70  10.45  +3.08 
Standard mean [5.08 gin.] 
4.26[  4.28  +  .24[  +3.90[  +4.39 
3.92  [  4.32  -9.66  -11.91  -2.92 
4.79  4.46  -4-  .00  +9.36  +1.83 
Standard mean [4.67 gm.] 
5.97  6.51  --3.32 
6.19  6.18  +3.16 
4.93  5.35  +1.46 
Standard mean [2.53 
2.56 
2.33 
2.45 
--7.87  +  .46 
--2.371  --2.52 
--10.04  --2.37 
'm.] 
2.82  +  .36' 
2.51  --1.08 
2.29  +3.94 
-7.25[  +2.17 
--15.88  --9.39 
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Organ 
Spleen 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Thymus 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Stand-  i 
ard  i 
value 
gm.  [ 
1.078 I 
1•334 
1.140 
.458 
.525i 
.5301 
2.514 
2.285 
2.526] 
1.070 
•897 
1.175 
Thyroid 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Parathyroids 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
.294 
.373 
.302  I 
• 1679 
• 1579 
• 1406 
.0125 
.0172 
.0139 
•  0053 
.0075 
.0065 
Weigh__~t  .  Deviatio____.~n 
Group I  G~up  G~TD  Group  I  Group  IX  Group  III 
Standard mean [1.023 gm.] 
I  / 
1.261  1.0501  .976  +16.981  -2.60  --9.46 
1.071[  .868  1.175[  --19.64  --35.08  --11.92 
.8961  1.046  .908  --11.40  --8.25  --20.35 
I 
Standard mean [. 546 gm.] 
.569[  .454  .4181  +24.24  --  .87  -8.73 
.4491  .329  .475  --14.48  --37.33  --9.52 
.427[  .538  .385  --19.43  +1.51  --27.36 
2.687 
2.693 
2.737 
1.171 
1.123 
1.292 
Standard mean [2.301 gm.] 
I 
2.834  3.320  +6.96  +12.73  I 
3.150  2.675  +17.86  +37.86 
2.503  2.878  +8.35  --  .91 
Standard mean [1.264gm.] 
1.217 
1.223 
1.233 
+22.06 
+17.07 
+13.94 
1.374[  +9.44[  +13.741  +28.41 
1•081  I +25.20  +36•34  +20.51 
1•219  +9.96  +4.93  +3.75 
•301 
.425 
.316 
.1327 
1756 
1493 
Standard mean [. 2328 gin.] 
.432  .4756  +2.28 F +46.791  +61.60 
.881.354+13.85+136.00,--5.17 
.330  .3134  +4.60  +9.271  +3.74 
J 
Standard mean [. 1265 gin.] 
.185  .1881  [  -20.961  +10.19[  +12.03 
•  3345  •1413  ] +11.21+Ill.M[  --10.51 
.1603  .1322  +6.19  +14.01  --5.97 
Standard mean [. 01286 gin.] 
I 
.0135  .0146  .0138  +8.00  +16.80[  +10.40 
•  0162  .0146  .0148  -5.81  --15.12[  -13.95 
•  0129  .0140  .0182  --7.19  +  .721 +30.91 
I 
Standard mean [. 00709 gin.] 
•  00592[  . 00626[  .00587[  +  11.701  +  18.111  +  10.76 
•  00667  . 00553 /  . 00597  -- 11.07  --26.27  -- 20.40 
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TABLE  I--Continued. 
Stand- 
Organ  ard 
H:~ophysis 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Suprarenals 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Pineal 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
AxiUary lymph nodes 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Weight  Deviation 
value  Group I  Gri~uP  Group  Group I  Group II  ' Group III  III 
gin.  gin.  gin.  gra.  t~er cent  per cent  [  per cent 
Standard mean [. 0281 gin.] 
•  031  .026  .031  .0284  -16.13  ±  ,00 i  -8.39 
.0335  .0274  .0344  •0326  -18.211  42.69 i  -2,69 
.0303  .026  ,028  .0262  -14.19 !  -7.59[  -13,53 
t 
I 
Standard mean [.0155 gin.] 
.0133  .01137  .01338  •01243 -14.51  +  .60]  -6.54 
.0139  ,01137  .01312  .0131  -18•31  -5.61!  -5.76 
.01418  .01245  .01396  .0113  -12.20  -15.52!  -19.75 
.559  .461 
.583  .479 
.427  .482 
•  238  .209 
.254  .1997 
.197  .2318 
Standard mean [.3833 gm.] 
.664  1.631  -17.53  418.78  412.88 
.640  [.4752  --17.84  +9.78  !  --18.49 
.529  .511  412.88  +23.89]  419.67 
I 
Standard mean [.2082 gm.] 
.35 
.290  i  .2705  --11.76  421.85  413.66 
.2455  .1911  --21.38  --3  -24.46 
.2635  .2135  417.67  +33.76  +8.38 
.0166  .016 
.0189  .017 
.0164  .0156 
Standard mean [.01577  gm.] 
I  '  .0174  .016  --3.61  +4.821  --3.61 
.017  .0132  --10.05  --10.05  --30.16 
.014  .0182  --4.88  --14.63  +10.98 
Standard mean [.00871gm.] 
.0071  .00602  .00749  .00706 i -15.21  +5.49  -  .56 
.0074  .00665  .00618  .00534 i -10.14  -16.49  -27.84 
.0077  .00824  .00694  .00775[  47.01  -9.87  +  .65 
• 133 
.157 
• 148 
.0594 
.0655 
•0701 
Standard mean [. 1697 gin.] 
I 
.112  .0976  --16.88  --30.00[ 
.145  .1086  420.16  412.40  I 
.132  .0850  --5.13  --15.38  / 
i 
Standard mean [. 09368 gm.] 
.0486  ,0425 
.0547  .0438 
.0658  •0350 
--39.00 
--15.00 
--45.51 
-12.521  -28.421  -3741 
428.18 /  +7.05--14.29 
--3.711  --9.62  --51.92 WADE  H.  BROWN  573 
TABLE  I---Concluded. 
Organ 
Popliteallymph nodes 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Mesentefic lymph nodes 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
Deep cervical lymph nodes 
Actual 
Control 
Light 
Dark 
Relative 
Control 
Light 
Dark 
.178 
.166 
.175 
.0756 
.0656 
.0817 
•  220 
.213 
• 194 
.0974 
.0884 
.0952 
3.42 
2.81 
2.30 
1.508 
1.187 
1.090 
.144 
.132 
• 146 
.0664 
•  0564 
.0703 
Weight  [  Deviation 
Standard mean [.2557 gin.] 
I 
.223  .243  --4.48 
.203  .188  --  20.33 
Standard mean [. 14066 gm.] 
.0894  .0910  --8.80[  -16.29[ 
.0847  .0981  +.68--3.53 
.1021  .0792  --16.30  --10.04 
Standard mean [3.46 gin.] 
2.14  2.49  --18.18 
2.30  2.58  --36.42 
2.08  2.28  --36.11 
Standard mean [1.885 
.917  1.09  --10.77  I 
.850  1.04  --31.78 
1.020  .97  --35.12 
-48.80  I 
--47.96 
--42.22 
g'm.] 
--45.74] 
--51.15[ 
--33.331 
Standard mean [.1563 
.214  .206  -19.10  I 
.217  .135  -20.48 
.096  .208  --14.86 
Standard mean [.0847 
•  0926  .0901  -12.17 
•  0850  .0542  -14.02 
•  0473  .0851  -13.97 
gm.] 
+20.22 
+30• 7~ 
-45.0~ 
gm.] 
+22 •49[ 
+29•57 
-42•11 
Group III 
.~ber ~en~ 
--14.74 
+9.06 
--23.03 
--14•81 
+11.73 
--30.26 
--40.43 
--41.66 
--36.67 
--35.50 
--40.23 
--42• 26 
+15.73 
--18.67 
+18.63 
+19.18 
--17.38 
+4.16 TABLE  II. 
Difference in Per Cent between Control, Light, and Dark Divisions of the Same and of 
Different Groups. 
Actual weight  Relative weight 
Organ 
Group I  Group II  Group III  Group I  Group II  Group III 
per cent  per cent  per ~ent  per cent  per cent  per cent 
Gross body weight 
Light  --3.31  +4.17  --  .30 
Dark  +  .89  --5.09  --  .97 
Difference  4.20  9.26  .67 
Net body weight 
Light  -4.07  +4.47  --  .44 
Dark  --2.47  -4.93  +8.14 
Difference  1.60  9.40  8.58 
Gastrointestinal  mass 
Light  --16.37  -4.16  -6.62  --15.23  --9,29  --4,17 
Dark  -17.96  -9.40  -15.22  -19.84  -4.79  --21.01 
Difference  1.59  5.24  8.60  4,61  4.50  16.84 
Heart 
Light  +10.32  +7.66  +16.86  +4,69  -5.94  +11.91 
Dark  +3.88  +1.62  +24.20  +2,08  +7.58  +15.56 
Difference  6.44  6.04  7.34  2.61  13.52  3.65 
Lungs 
Light  --9,81  -12.61  +13.91  --14.48  --28.51  +7.69 
Dark  -10,21  -28.03  +12.51  --3.39  --24.43  +11.09 
Difference  .40  15.42  1.40  11.09  4.08  3.40 
Liver 
Light  --18.35  +3.61  +6.76  --18.10  --1.78  +9.62 
Dark  --36.52  --20.41  --8.38  --39.63  --14.17  --12.98 
Difference  18.17  24.02  15.14  21.53  12.39  22.60 
Kidneys 
Light  --3.99  +8.50  +  .09  +1.27  +  .72  +3.48 
Dark  --5.94  --5.87  --5.90  +2.74  +  .60  +7.74 
Difference  1.95  14.37  5.81  1.47  .12  4.26 
Brain 
Light  +1.27  --9.90  +  .72  --15.81  +3.48  --7.31 
Dark  +2.74  --  .24  +  .60  +5.46  +7.74  --2.5t 
Difference  1.47  9.66  .12  21.27  4.26  4.75 
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TABLE  II--Cont, inued. 
Organ 
Testicles 
Light 
Dark 
Difference 
Spleen 
Light 
Dark 
Difference 
Thymus 
Light 
Dark 
Difference 
Thyroid 
Light 
Dark 
Difference 
Parathyroids 
Light 
Dark 
Difference 
ttypophysis 
Light 
Dark 
Difference 
Suprarenals 
Light 
Dark 
Difference 
Pineal 
Light 
Dark 
Difference 
Actual weight  Relative  weight 
Group I  Group  II  Group  III  Group  I  Group  II  Group  II] 
per cent  per cent  per ¢enl  per cent  per cent  per cenl 
+6.48  +5.50  --2.98  --I .44  --8.63  -11.56 
+4.78  --2.17  --2.83  +3.58  +3.71  -12.01 
1.70  7.67  .15  5.02  12.34  .45 
--36.62  --32.48  -2.46  --38.72  --36.46  --  .79 
--28.38  --5.65  -10.89  --43.67  +2.38  --18.63 
8.24  26.83  8.43  4.95  38.84  17.84 
+10.90  +25.13  --4.99  +15.76  +22.60  --7.90 
+1.39  --13.64  --8.12  +  .52  --8.81  --24.6d 
9.51  38.77  3.13  15.24  31.41  16.76 
+11.57  +89.21  --66.77  +32.17  +101.65  --22.54 
+2.32  --37.52  --57.86  +27.15  +3.82  --18.0C 
9.25  126.73  8.91  5.02  97.83  4.54 
--13.81  --31.92  --24.35  --22.77  --44.38  --31.1~ 
--15.19  --16.08  +30.91  --16.93  --9.34  +20.0C 
1.38  15.84  55.26  5.84  35.04  51.1~ 
--2.08  +2.69  +5.70  --3.62  --6.31  +  .78 
+1.94  --7.59  --5.14  +2.31  --16.12  --13.21 
4.02  10.28  10.84  5.93  9.81  13.9~ 
--  .31  --9.00  --31.37  --9.62  --25.20  --38.1~ 
+30.41  +5.11  +6.79  +29.43  +11.91  --5.2~ 
30.72  14.11  38.16  39.05  37.11  32.84 
--6.44  --14.87  --26.55  +5.07  --21.98  --27.28 
--1.27  --19.45  +14.59  +22.22  --15.36  +1.21 
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TABLE II---Co•duded. 
Organ 
Axillarylymph  nodes 
Light 
Dark 
Difference 
PopEteallymph nodes 
Light 
Dark 
Difference 
Mesenteric lymph nodes 
Light 
Dark 
Difference 
Deep  cervical  lymph 
nodes 
Light 
Dark 
Difference 
Actual weight  Relative  weight 
Group III  Group I  Group  II  Group  III  Group  I  Group  II 
[  .... 
per cent  per cent  per cent  per cent  per cent 
-[-37.04  +42.40  +24.00  +40.70  +35.47 
+11.75  +14.62  --6.51  +8.81  +18.80 
25.29  27.78  30.51  31.89  16.67 
+7.88  +17.53  +23.80  +9.48  +12.76  +26.34 
--7.97  +  .64  --8.29  --7.50  +6.25  --15.45 
15.85  16.89  32.09  16.98  6.51 
--18.24  +  .84  --1.23  --21.01  --5.41 
--17,93  +5.74  +3.76  --24.35  +12.41 
.31  4,90  4.99  3.34  17.82 
--1.38  +10,50  --34,40  --1.85  +7.08 
+4.24  --65.25  +2.90  --1,80  --64.60 
5.62  75.75  37.30  .05  71.68 
p~  CSnt 
+23.12 
--14.51 
37.63 
41.99 
--4.73 
--6.76 
2.03 
--36.56 
-15.02 
21.54 
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DISCUSSION  AND  CONCLUSIONS. 
In comparing the experimental results with standard values, some 
allowance must be made for inherent differences in material.  The 
standard values represent a  cross-section of the  material used for 
ordinary experimental purposes in  this laboratory over a  period of 
3½ years, and this material included animals of various breeds, ages, 
and weights, but was composed mainly of gray and brown rabbits, 
8 to 12 months old, which had been caged in the laboratory for 2  to 
8  weeks.  The animals of the present series  were of a  comparable 
age at the beginning of the experiments, but they had been caged in 
the  laboratory approximately 8  months.  Group  I  was  composed 
entirely of white rabbits,  Group II of black, while Group III  con- 
tained animals of a dark color.  The age difference is partially, if not 
entirely, compensated by the  correction made for weight with the 
exception of the dark animals of Groups  I  and II which were un- 
doubtedly older than the average animal of corresponding weight in 
the standard Series. 
A further distinction is to be made on the basis of the occurrence of 
periodic  or  cyclic variations  in  the  weights  of  organs  (6).  The 
standard material was collected over a period of 3½ years and included 
a wide range of spontaneous variations, while the experimental results 
represent values obtained at a particular time.  In this connection, 
it should also be pointed out that some difference may be expected 
between  the  results  for  Groups  I  and  II  on  the  one  hand  and 
Group III on the other, due to the fact that the animals were killed 
at a time when, as a rule, the weights of organs are changing, and that 
there was an interval of 3 weeks between the killing of the first and 
last groups. 
Considering the results recorded above, the points to be determined~ 
are, first, whether the results obtained show any material difference 
in the physical constitution of animals living under different environ- 
mental conditions, and, second, whether there is any evidence that the 
effects produced were influenced by the color or breed of the animal~. 
In analyzing the results, Groups I and II are to be regarded as repre- 
senting comparable environmental conditions; the  status  of Group 
III is problematic as the light and dark divisions of this group were 
interchanged twice during the experiment, and these animals were 582  INFLUENCE OF LIGHT ON ORGANIC CONSTITUTION 
returned  to  their  original  environmental  conditions  only  5  weeks 
before  the  experiment  was  concluded.  The  question  is,  therefore, 
whether  the  results  obtained  suggest a  conformity with  animals  of 
the same class in Groups I  and II or a reverse relation. 
By reference to Tables I  and II and Text-figs. 1 to 9, it will be seen 
that in most instances, the values obtained for light, dark, and control 
animals tend to preserve a  common relation to the standard values, 
irrespective of differences in environmental conditions.  It is evident, 
therefore, that  the results are  affected by the action of some factor 
which influences the weights of organs of all animals in a given manner, 
but not necessarily to the same degree.  For example, the actual and 
relative weights of the gastrointestinal tract  were subnormal for all 
except one lot of control animals  (Tables I  and II and Text-fig.  1). 
This is an almost constant finding for rabbits that have been caged in 
the  laboratory  for  considerable  periods  of  time.  From  a  further 
analysis of the results, it will be seen, however, that in all cases the 
weights for light and dark animals were smaller than  those for the 
corresponding controls (Text-fig. 1).  The control animals of Groups 
I, II, and III showed a progressive decrease in the relative weight of 
the gastrointestinal mass, and the light groups a progressive increase, 
while  the  results  for  the  3  groups  of  animals  in  the  dark  were 
irregular. 
A similar result was obtained for the liver (Text-fig. 1) as might be 
expected on account of the functional relation between the two organs. 
The progressive reduction in the weight of the liver of control animals 
was greater than that of the gastrointestinal mass, while the  values 
for animals in the light remained virtually constant.  Otherwise the 
results show an absolute agreement which is made particularly striking 
by the fact that the percentage values for light animals are practically 
the same for gastrointestinal mass and liver. 
The results for the heart are irregular and show no clearly defined 
difference.  There is merely a suggestion that the weight" of the heart 
per kilo of body weight may have been greater for animals in the dark 
than  for control and light groups  (Text-fig.  2). 
The significance of the results for the lungs is also uncertain.  The 
weights for light and dark animals of Groups I  and  II were less than 
the  controls but were greater  for  Group III.  There  is,  however,  a WADE H.  BgOWN  583 
consistent relation between the values for light and dark  animals  in 
that the value for animals in the dark is larger in all cases than that 
for animals in the light  (Text-fig. 2). 
The relative weights of the kidneys (Text-fig. 3) furnish an interest- 
ing  example  of  an  instance  in  which  there  is  a  remarkably  close 
agreement between all  values  for a  given  group  and only a  slight 
difference between  experimental  and  standard  values  with  an  ex- 
tremely small but consistent difference  between light and dark animals 
and the corresponding controls.  The difference in weight is not suffi- 
cient in itself to be regarded as of any significance but the fact that the 
values for light and dark animals are larger than those for the controls 
in all cases and that those for animals in the dark tend to be larger 
than those for the light leads one to suspect that the results may be 
significant.  Attention  may  also  be  called  to  the  fact  that  while 
all values for white animals are below normal, those for dark colored 
animals are above normal. 
The results for the brain are of a similar order but with differences 
that are more clearly defined (Table I  and Text-fig. 3).  In the case 
of actual weights, the relative order of magnitude is control, light, and 
dark, but when the results are reduced to weights per kilo of body 
weight, the values for both control and dark animals are at or above 
normal, while those for light anirnals are below normal with a  clear 
line of  separation between.  In this case, there is a further suggestion 
of a difference between white and black animals on the one hand, and 
Groups II and III on the other.  This is seen chiefly in the results for 
the control and dark divisions of Groups I,  II,  and III and in the 
reduction of  the  deviation  from normal of both the light and dark 
divisions of Group III as compared with Group II, while the controls 
remain constant (Text-fig. 3). 
The values obtained for the actual weight of the sple.en  (Table I) 
show that this organ was distinctly larger in control than in light and 
dark animals.  There is also evidence that it was larger in white than' 
in animals of dark color.  The smallest values for Groups I  and II 
were given by animals living in the light.  In Group III, the smallest 
value was given by animals of the dark division.  But if we consider 
the order of magnitude of the values for light and dark divisions of the 
3  groups, there is a  suggestion that the figures for Group III show a 584  INFLUENCE  OF  LIGHT  ON  ORGANIC  CONSTITUTION 
reversed relation due to  the persistence of an  effect which was  not 
abolished during the last 5 weeks of the experiment.  The results for 
relative weight (Text-fig. 4)  show essentially the same relations, but 
they are not brought out so clearly as they are bv a  comparison of 
actual weights. 
The conditions shown by the thymus are just the reverse of those 
shown by the spleen in so far as the relative magnitudes of the values 
for different classes of animals are concerned.  This is, of course, to 
be expected on account of the relation that obtains between these two 
organs. 
The  results  for the  thyroid are very striking  (Table I  and Text- 
fig.  5).  In the first place, the results for control animals show that 
there is unquestionably adifference in the weightof the thyroid of white 
and of black or dark colored animals.  This difference holds also for 
the light and dark divisions of Groups I and II, but not for Group III. 
In  the second place,  the animals of the light divisions of Groups  I 
and II gave the highest values and the controls the lowest, while in 
Group III this relation was reversed.  The very high value obtained 
for the light animals of Group  II  represents a  condition shown  by 
4 of the 5 rabbits comprising this division and is, therefore, a  valid 
result.  The  reduction in  the weight of the  thyroid shown  by the 
light and dark divisions of Group III is difficult to account for, but 
may be a result of recent changes in environmental conditions. 
The parathyroids show a clear separation according to environmental 
conditions.  Actual and relative weights for animals in the light are 
all  subnormal  and  smaller  than  those  for  the  corresponding  dark 
divisions, while the values for the controls are above normal and in 
2  of the 3  groups are larger than  those for dark animals  (Tables  I 
and  II and Text-fig. 5).  There is also a  suggestion that  the effect 
produced on white rabbits  (Group I) by living in an environment of 
neon  light or in  the dark is  less  than  that  shown  by dark colored 
animals (Groups II and III). 
The most interesting feature of the results obtained for the hypo- 
physis is the difference between Group I on the one hand, and Groups 
II and III on the other (Table I and Text-fig. 6).  The light and dark 
divisions of Groups II and III show the same relation to each other, 
while in  Group I  this relation is  reversed.  Group I  also shows the WADE ~.  B~OWN  585 
smallest values for control and light animals, while in Groups II and 
III animals of these classes give the largest values. 
The suprarenals show a similar relation, so far as control animals are 
concerned, with a distinction between light and dark divisions that is 
clearly defined in all cases  (Table  I  and Text-fig. 6).  There is  the 
suggestion here also that the smaller values for Group III as compared 
with Group II may have been due to some condition affecting control 
as well as experimental animals and, in the case of the dark division, 
to the persistence of an effect from the previous exposure to neon light. 
The results for the testicles and pineal gland are irregular and of 
uncertain significance (Table I, Text-fig. 7).  On the whole, it seems, 
however, that there is evidence of a  tendency toward smaller values 
for animals in the light as compared with either the controls or the dark 
divisions of the same group and for the dark to be larger than the 
controls.  It is  the variation of results for  control  animals  that  is 
confusing. 
The axillary and popliteal lymph nodes may be considered together 
as they are parts of the same system of organs (Table I, Text-fig. 8). 
The results obtained for the two groups of nodes agree in most respects. 
The animals in the light gave the largest values in all cases; the weights 
were either close to normal or above normal, while those of control 
and dark animals were subnormal with a  relation between the two 
that was inconstant. 
The deep lymph nodes, including the central mesenteric and  deep 
cervical  groups,  show  an  entirely  different situation  (Table  I  and 
Text-fig.  9).  The  mesenteric  nodes  were  extremely  small  in  all 
cases, and in 8 of the 9  divisions the relations found agreed closely 
with those shown by the gastrointestinal mass.  This agreement is 
to be expected as the weights of the two organs usually vary in the 
same direction. 
The  values  for  the  deep  cervical  lymph  nodes  are  of  doubtful 
significance as  several  animals  had  infections of  the  nasal  sinuses. 
The results are of interest, however, as an illustration of the disturbing 
influence of an extraneous factor. 
The results have not been subjected to a detailed statistical analysis 
as the number of animals in each division (5) is too small to warrant 
such treatment.  Reference to Table II will show, however, that in 586  INFLUENCE  OF  LIGHT  ON  ORGANIC  CONSTITUTION 
many cases the differences found are sufficiently large to be regarded 
as significant when taken in conjunction  with  the  trend of the apparent 
effect produced by a given type of environment. 
Thus far, we have considered the results obtained for the weight of 
a given organ independent of the weight of any other organ, but it is 
evident that even large variations in the weights of organs may occur 
without materially changing the relations between organs, or that the 
relation of the weight of one organ  to  that of another may be greatly 
altered by slight  changes in  the  weights of  the  organs  concerned. 
This aspect of the problem of organic constitution is of even greater 
importance than the actual weights of organs or  the  weight of organs 
per unit of body weight, but we cannot undertake a detailed discussion 
of the results from this point of view as there are so many comparisons 
that might be made.  A few examples will  serve to  show that the 
relations between organs  were  affected. 
From the point of view of nutrition and growth the relation between 
the liver and  the  gastrointestinal mass is of interest.  Normally, the 
weight of the liver per kilo of body weight is 1/5 or 20.00 per  cent  of 
that of the gastrointestinal mass  (mean standard value, 20.41 per 
cent) and this relation is affected very little by differences  in  body 
weight per  se.  In these experiments, the ratio between the weight 
of the liver per kilo of body weight and that of the gastrointestinal 
mass, expressed in per cent, was as follows: 
Group I  I  Group II  Group III  Mean 
! 
....  I 
Control ..................................  ]  20.70  t  18.81  16.72  I  18.74 
Light ....................................  /  18"06  I  18"30  I  17"60  I  17.98 
Dark  ....................................  [  16.27  I  16.98  I  18.30  [  17.18 
The important points to be noted are the magnitude and  the  con- 
stancy of the values obtained.  Thus the results for control animals 
were somewhat irregular, while the values for the light animals of 
Groups I and II were more constant  and  slightly smaller and those for 
the dark animals were still smaller.  The values for Group III were 
apparently affected by the final change in environment as the figure 
for the dark division  of this group is in absolute agreement  with  the WADE  H.  BROWN  587 
light division of Group II, while the  figure for  the  light  division is 
nearer that obtained for animals in the dark. 
From  the  standpoint  of  metabolism,  the  relation  between  the 
thyroid and  suprarenals  is  also  of interest,  as  has  been  shown by 
Marine and his associates (7).  Unlike the liver and gastrointestinal 
mass,  the ratio  between thyroid and suprarenal weights in  normal 
rabbits is inconstant.  The mean standard value  (relative  weights) 
is 60.76 per cent, but this value is subject to wide variation, as are the 
weights  of  the  thyroid  and  suprarenals.  The  range  of  variation 
found on the basis of a  body weight grouping of the normal rabbits 
studied by us was 47.94 to 77.35 per cent or a  deviation of approxi- 
mately 25.00 per cent in either direction from the mean value.  The 
values obtained in these experiments were as follows: 
I  Groupl  (GroupIl  IGroupIII  )Mean 
Control ..................................  (63.49[  63.79  I  69.54  I  65.61 
Light ....................................  I  87.93  [  136.25  I  73.94  I  99.37 
Dark ....................................  ]  64.41  I  60.83[  61.92  I  62.39 
It is evident that these figures indicate a  distinct difference in the 
thyroid-suprarenal equilibrium of the 3 classes of animals.  The figure 
for the light division of the third group is again suggestive of the per- 
sistence of an effect following the change of environmental conditions, 
and there is also a  suggestion of a  difference between the conditions 
presented  by  white  and  by  black animals  of  the  light  and  dark 
divisions. 
The values for the ratio of the hypophysis to the thyroid and for the 
thyroid to the thymus, and for the parathyroids to the thyroid are 
tabulated below as  further examples of the effect of environmental 
conditions on organic equilibria. 
Ratio of the Hypophysis to the Thyroid in Per Cent. 
I  Group  I  Group  II  Group  nI  Mean 
Control ..................................  )  8.57  I  7.23  I  6.61  I  7.47 
Light ....................................  [6.48[3.92[9.27[6.56 
Dark  .................................... I  8.34  t  8.71  I  8.55  ]  8.53 588  INFLUENCE  OF  LIGHT  ON  ORGANIC  CONSTITUTION 
Ratio  of the Thyroid to the Thymus in Per Cent. 
Group I  /  GroupII  GroupIII  [  Mean 
Control ..................................  /  11"33  I  15"20  I  13"69  I  13.41 
Light ....................................  /15.64127.35113.07118.70 
Dark ....................................  [  11.56  /  13.00  I  10.85  [  11.80 
Ratio of the  Parathyroids  to the  Thyroid in Per Cent. 
Group I  Group II  Group III  Mean 
Control ..................................  ]  4.39  I  3.38  I  3.12  I  3.63 
Light ....................................  /  3.80  {  1.65  ]  4.25  ]  3.23 
Dark ....................................  ~  4.13  I  4.41  }  5.91  I  4.82 
Similar differences are shown by other organs.  It is thus evident 
that the conditions under which the animals lived affected not only 
the weights of organs but  the organic equilibrium in  the  broadest 
sense.  Moreover, while the number of animals is too small to warrant 
a  definite conclusion, it  appears  that  there  are some constitutional 
differences between black and white rabbits and that the two classes 
of animals do not show the same response to changes in environmental 
conditions.  The  results  for  the light  and  dark  divisions of  Group 
III  do  not  agree  in  all  respects  with  those  for  the  corresponding 
divisions of Groups I and II; in some instances the results are reversed 
which  suggests  that  the  condition  found  at  autopsy  represents  a 
transitional state referable to a change in environmental conditions. 
In the present state  of knowledge, it is  difficult to  correlate the 
size or weight of a  given organ with a  particular state of functional 
activity.  This difficulty is increased by the fact that under certain 
circumstances, the  relation may be  direct, while under others it  is 
inverse.  Still, with due allowance for any uncertainty that may exist, 
there is  sufficient evidence to  warrant the  conclusion that  in  these 
experiments there is a relation between the results obtained for organ 
weights on the one hand,  and for increase in body weight  and  the 
growth of hair on the other.  This is best shown by the results for the 
liver and for the ratio of the thyroid to the suprarenals.  The results 
obtained  for  the  thyroid-suprarenal  relation  agree with  theoretical WADE H.  BROWN  589 
expectations based on the work of Marine and his associates (7) and the 
results for the liver follow as a logical consequence of the activity of 
these two organs. 
SUMMARY. 
The  influence of light  environment on the organic constitution of 
normal rabbits  was studied by comparing the weights of organs of 
animals that had been living under cerrtain conditions for long periods 
of time. 
It was found that the light environment produced an effect on the 
physical  constitution  of  the  rabbits  which was  comparable  to  the 
effects produced on the functional activity of the same animals. 
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